Monophosphoryl Lipid-A: A Promising Tool for Alzheimer's Disease Toll.
Neuroinflammation is a two-edged sword in Alzheimer's disease (AD). A certain degree of neuroinflammation is instrumental in the clearance of amyloid-β (Aβ) peptides by activated microglia, although a sustained neuroinflammation might accelerate Aβ deposition, thus fostering the neurodegenerative process and functional decline in AD. There is an increasing body of evidence suggesting that the innate immune system via Toll-like receptor 4 (TLR4) finely orchestrates the highly regulated inflammatory cascade that takes place in AD pathology. Herein we critically review pre-clinical (in vitro and in vivo approaches) and clinical studies showing that monophosphoryl lipid A (MPL), a partial TLR4 agonist, may have beneficial effect on AD physiopathology. The in vivo data elegantly showed that MPL enhanced Aβ plaque phagocytosis thus decreasing the number and the size of Aβ deposits and soluble Aβ in brain from APPswe/PS1 mice. Furthermore, MPL also improved their cognition. The mechanism underlying this MPL effect was proposed to be microglial activation by recruiting TLR4. Additionally, it was demonstrated that MPL increased the Aβ antibody titer and showed a safe profile in mice and primates, when used as a vaccine adjuvant. Clinical studies using MPL as an adjuvant in Aβ immunotherapy are currently ongoing. Overall, we argue that the TLR4 partial agonist MPL is a potentially safe and effective new pharmacological tool in AD.